Abstract. We present near-infrared H-band (1.65 µm) observations and surface brightness profile decompositions for 75 faint (13.5 . mp . 18.5) galaxies, primarily taken among dwarf Ellipticals members of the Virgo cluster, with some Centaurus Cluster members, a BCD and two peculiar galaxies taken as fillers. We model their surface brightness profiles with a de Vaucouleurs (D), exponential (E), mixed (bulge+disk or M) or truncated (T) law, and we derive for each galaxy the H band effective surface brightness (µe) and effective radius (re), the asymptotic total magnitude HT and the light concentration index C31, defined as the ratio between the radii that enclose 75% and 25% of the total light HT. For a subsample we compare the NIR surface photometry with similar data taken in the B and V bands, and we give the B − H and B − V color profiles. Combining the present data with those previously obtained by our group (1157 objects) we analyze the NIR properties of a nearly complete sample, representative of galaxies of all morphological types, spanning 4 decades in luminosity. We confirm our earlier claim that the presence of cusps and extended haloes in the light profiles (C31 > 5) is a strong, non-linear function of the total luminosity. We also find that: i) among dE and dS0 galaxies D profiles are absent; 50% of the decompositions are of type M, the remaining being of type E or T. ii) Less than 50% of the giant elliptical galaxies have pure D profiles, the majority being represented by M profiles. iii) Most giant galaxies (from elliptical to Sb) have M profiles. iv) Most of late type spirals (Scd to BCD) have either E or T profiles. v) The type of decomposition is a strong function of the total H band luminosity, independent of the Hubble classification: the fraction of type E decompositions decreases with increasing luminosity, while those of type M increase with luminosity. Pure D profiles are absent in the low luminosity range LH < 10 10 L and become dominant above 10 11 L , while T profiles are present only among low luminosity galaxies. vi) We find that dE-peculiar galaxies have structural parameters indistinguishable from those of late-type dwarfs, thus they might represent the missing link between dEs and dIs.
Introduction
The comprehension of the physical processes behind the formation and evolution of galaxies is far from satisfactory, but plausible scenarios based on hierarchical clustering (Kauffmann & White 1993; Kauffmann & Charlot 1998) , developed in the framework of CDM cosmology, are becoming the current paradigm superseeding previous models based on the monolithic collapse scenario (Larson 1975; Sandage 1986) .
The advent of 8 m-class telescopes and of the forthcoming NGST will soon make it possible to trace observationally the evolution of galaxies up to redshifts of cosmological relevance, and therefore allow a direct comparison between model predictions and observations. Should however adult galaxies retain some memory of their "infancy", observations carried out at z = 0 would provide important constraints on their evolutionary history. For these nearby objects even the present instrumentation is suitable for extending to intrinsically low luminosity galaxies a detailed determination of their "shape" and "size" parameters, such as color, morphology, and brightness profile, or luminosity, radius, and mass, respectively (see Whitmore 1984) . These parameters are the constituents of the well known scaling relations of local galaxies: the Fundamental Plane for the Ellipticals (Djorgovski & Davis 1987; Dressler et al. 1987) , and the Tully-Fisher relation for the Spiral galaxies (Tully & Fisher 1977) .
Over the last two decades we have witnessed an extensive effort in studying these properties, limited however mostly to the optical bands. Less systematic efforts were devoted to Near infrared (NIR) investigations, in spite of these being the most suitable ones for studying the properties of galaxies, because most of a galaxy luminous mass sits in the old stellar population traced by NIR light (Gavazzi et al. 1996c) , and because of the greatly reduced dust obscuration at these wavelengths. To fully exploit these two advantages we have made extensive use of NIR panoramic detectors to obtain H (and K ) band images of nearby galaxies. We first concentrated on disk galaxies (see Gavazzi et al. 1996a, Paper I; Gavazzi et al. 1996b, Paper II; Boselli et al. 2000, Paper IV; Boselli et al. 1997 (B97) ), while later we extended the survey to the earlytypes (Gavazzi et al. 2000a, Paper III) . Using these data Gavazzi et al. (2000b, Paper V) studied the structural properties of galaxies that can be derived from surfacephotometry measurements at NIR pass-bands: i.e. their light profiles. The observing sample was selected among members of 5 nearby, rich clusters: namely the Virgo, Coma, A1367, A262 and Cancer clusters, in addition to a significant population of galaxies in the "Great Wall", the bridge between Coma and A1367. The survey included a representative sample of galaxies spanning all morphological types (including Im and BCDs), except early-type dwarfs (dE, dS0) which were severely undersampled because, due to the their low surface brightness at NIR bandpasses, they could not be observed with 2 m class telescopes. Beside our work, early panoramic NIR observations exist for only 15 dwarf elliptical galaxies in the Virgo cluster, as reported by James (1991 James ( , 1994 .
To fill this gap, we have obtained NIR imaging observations of 50 dwarf elliptical and dwarf S0 galaxies, of 11 dI galaxies and of 11 giant galaxies from the Virgo Cluster Catalogue (hereafter VCC, Binggeli et al. 1985) and from the Centaurus Cluster Catalogue (hereafter CCC, Jerjen & Dressler 1997) . From these observations we derive the azimuthally averaged light profiles, that are fitted using either a de Vaucouleurs r 1/4 law, an exponential law, a mixed (bulge+disk) model, or an exponentially truncated model. We derive some relevant photometric parameters, namely: the asymptotic total magnitude, the effective radius (within which half of the total galaxy luminosity is enclosed), the effective mean surface brightness, the light concentration index C 31 , and the bulge to total flux ratio for the two-component models. Moreover, using observations taken in optical bands, we compare light profiles in B, V and H, and present color profiles. Combining the present results with those given in Paper V, we obtain a nearly complete sample, covering all morphological types and spanning 4 decades in luminosity. The paper is organized as follows: the sample selection criteria are discussed in Sect. 2. The observations and data reduction are described in Sect. 3. The procedures adopted to derive the light profiles and their fitted models are given in Sect. 4. The results of the present work are given in Sect. 5. Some implications of the present analysis on the structural properties of galaxies are discussed in Sect. 6 and summarized in Sect. 7.
Sample selection
We report H-band (1.65 µm) observations of 52 faint Virgo galaxies (39 early and 13 late) selected from the VCC catalogue ) (restricted to m p 16.0). With the aim of achieving the highest completeness level, the highest priority was given to objects lying in the region either within 2 degrees of projected radial distance from M 87 or in the corona between 4 and 6 degrees selected by the ISO consortium for complete MIR and FIR observations with ISO (see B97 for a detailed description of this selection criterium). During periods when Virgo was at airmass exceeding 2.2, we observed 20 (17 early and 3 late) galaxies in the Centaurus cluster selected from the CCC as fillers. We also observed two Pec galaxies and the BCD galaxy IZw018.
Adding the present observations to those available from our previous Papers I-IV and B97 of this series, and limiting our sample to the Coma supercluster region
h 30 m ) and to the Virgo cluster, the complete subsample with NIR observations is as given in Table 1 in 4 bins of m p . The Coma region is completed at the limit of the Zwicky Catalogue. Assuming a distance modulus of Coma of 34.9 (H 0 = 75 km s −1 Mpc −1 ) this corresponds to M p = −19.2, i.e. the observations cover a complete sample of giant galaxies. At the distance to the Virgo cluster A of 17 Mpc (Gavazzi et al. 1999) , the limiting magnitude m p = 16 reached by the present observations corresponds to M p = −15.2, i.e. 4 mag deeper than in Coma. However the observations of Virgo can be considered complete down to M p = −17, while they are still ∼50% complete at M p = −15 (slightly better in the ISO subsample). The analysis carried out in Sect. 6 comprises all objects in Table 1 .
Observations and data reduction

The observations
The NIR observations reported in this paper were acquired in the photometric nights of March 26th and 27th, 2000 with the 3.6 m, f/11 ESO-NTT telescope, and of December 18th and 19th, 1999 during the science verification period at the 3.6 m, f/11 TNG telescope. The ESO-NTT Nasmyth focus was equipped with the SOFI 1024 2 pixel array camera. With a pixel scale of 0.29 arcsec/pixel, SOFI has a field-of-view of ∼5 × 5 arcmin. The TNG Nasmyth focus was equipped with the NICMOS3 256 2 pixel array camera ARNICA (Lisi et al. 1993; Lisi et al. 1996; Hunt et al. 1996) , which, with a pixel scale of 0.352 arcsec/pixel, gives a field-of-view of ∼1.5 × 1.5 arcmin.
The seeing at ESO-NTT was always sub-arcsecond, except for one observation taken at a very high airmass (2.14). The mean seeing was 0.77 arcsec (F W HM), with a minimum of 0.59 arcsec. At TNG we observed with a mean seeing of 1.5 arcsec.
The NIR sky is extremely bright (∼13 mag arcsec −2 ) compared with the targets (∼22 mag arcsec −2 ), with significant fluctuations (up to 10÷20% of the mean value) on time-scales comparable with the duration of one observation. In order to observe in linear and background limited regime, observations must be split into several elementary exposures ("coadds") which are averaged together. In order to monitor the sky fluctuations, on-target observations are alternated with off-target observations, following typical pointing sequences ("mosaics").
Depending on the extension of the observed sources, we used two types of mosaic 1 . If the apparent size of the source is similar to the available field of view, half of the observing time was spent on the target, half on the sky. The 8 on-target positions were chosen with slight offsets in order to allow for median rejection of bad pixels. These fields were alternated with 8 sky observations. This was the case of all TNG observations and of some NTT fields in which more than one galaxy could be accomodated into one frame (e.g. 4 Centaurus fields and the galaxy pair VCC1491-1499). Thanks to the large field of view of SOFI compared to the target objects, most of the NTT observations of objects 1.5 arcmin were performed using a second type of mosaic in which the target is always in the field, but is moved around in 6 never overlapping positions, making independent, time costly sky measurements unnecessary. We always avoided to set the object in the north-eastern quadrant of SOFI affected by a lower optical quality. Table 2 reports the log-book of the observations, including parameters relevant to NIR observations, as follows: Column (1): VCC , CCC (Jerjen & Dressler 1997) or CGCG (Zwicky et al. 1961-68) denomination. Column (2): NGC/IC names.
Optical photometric observations in the B and V passbands for 24 objects in the sample were obtained with the San Pedro Martir (SPM) 2.1 m Telescope from April 20 to 24, 1998 (20 galaxies), and with the Observatoire de Haute Provence (OHP) 120 cm telescope from March 1 to 3, 1998 (4 galaxies, namely VCC608, 745, 1073 and 1254). Both telescopes were equipped with a TK1024 1024 2 pixel CCD camera. The pixel scale is 0.30 arcsec pix −1 at SPM, and 0.69 arcsec pix −1 at OHP. Exposure times were of 600 s for the V -band and of 900 s for the B-band observations.
Photometric calibration
Observations of standard stars, from Hunt et al. (1998), and Persson et al. (1998) , listed in Table 3 , were taken one per hour for calibration purposes.
The calibration stars were observed with a third pointing sequence which consists of five positions, starting with the star near the center of the array, followed by positioning the star in each of the four quadrants of the array. At TNG the telescope was defocussed to avoid saturation, since we observed the two brightest stars of the list. The typical photometric uncertainty is 0.05 mag, both for ESO-NTT and TNG observations.
Image reduction procedures
The multiplicative system response, or flat-field (FF), was derived for the ESO-NTT observations from a set of dome exposures which allow to remove both the dependence of the dark current level from the illumination of the array and the additive contributions. For the TNG observations, since dome exposures could not be taken, the FF was obtained averaging, and normalizing to their median counts, a large number ( 30) of sky frames taken throughout the night, with mean levels differing by less than 5%.
The image reduction procedure was as follows. For each target frame the sky contribution was determined and subtracted. This was done by combining, with a median sigma clipping algorithm, as many as possible contiguous sky exposures, unless their count level differed by more than 10% from the target frame. In the case of mosaics with the source always in the field, all frames were treated as sky frames. The median sigma clipping algorithm is necessary to remove unwanted star and galaxy images in the resulting sky frames. The sky frame was first normalized to its median, then multiplied by the median counts of the individual target frames. Finally, the rescaled frame was subtracted from the target observation. Such a procedure accounts for temporal variations in the sky level, but introduces an additive offset which is subsequently removed (see below). The sky-subtracted target frames were then divided by the FF frame. Each of the corrected frames was analyzed for low-spatial-frequency gradients, and if necessary, fitted with a two-dimensional 3 degree polynomial which was then subtracted. If this process was not effective in removing the spatial gradients, the corresponding frames were rejected from further analysis. The corrected frames were then aligned using field stars and combined with a median filter with sigma clipping, which allows bad pixel removal. Finally the residual sky background in the combined frame was determined as the mean number of counts measured in regions of "empty" sky, and it was subtracted from the frame.
All image reduction and analysis was performed in the IRAF environment and relied on the STSDAS package 3 , and on GALPHOT (developed for IRAF-STSDAS mainly by W. Freudling, J. Salzer, and M. P. Haynes and adapted by us to handle NIR data).
The final images, with superposed isophotes, are shown in Figs. 1-2. 
Profile decomposition procedures
The 2-dimensional light distribution of each galaxy was fitted with elliptical isophotes, using a procedure based 3 IRAF is the Image Analysis and Reduction Facility made available to the astronomical community by the National Optical Astronomy Observatories, which are operated by AURA, Inc., under contract with the U.S. National Science Foundation. STSDAS is distributed by the Space Telescope Science Institute, which is operated by the Association of Universities for Research in Astronomy (AURA), Inc., under NASA contract NAS 5-26555.
on the task ellipse, (STSDAS ISOPHOTE package; Jedrzejewski 1987; Busko 1996) , which allows the interactive masking of unwanted superposed sources. Starting from an interactively centered ellipse, the fit maintains as free parameters the ellipse center, ellipticity, and position angle. The ellipse semi-major axis is incremented by a fixed fraction of its value at each step of the fitting procedure. The routine halts when the surface brightness found in a given corona equals the sky rms, and then restarts decrementing the initial semi-major axis toward the center. Isophotes whose rms is greater than their mean value are discarded. The fit fails to converge for some galaxies with very irregular light distributions. In these cases we kept fixed one or more of the ellipse parameters.
The resulting radial light profiles were fitted using one of four models of light distributions: 1) a de Vaucouleurs r 1/4 law (de Vaucouleurs 1948); 2) an exponential law; 3) a "mixed" profile consisting of the sum (in flux) of an exponential law, dominating at large radii ("disk"), and an exponential or a de Vaucouleurs r 1/4 law, dominating at small radii ("bulge"); 4) a "truncated" profile consisting of an exponential or a de Vaucouleurs r 1/4 law, truncated by a steeper exponential law beyond a certain critical radius r t , according to either of the following:
For pure de Vaucouleurs and exponential laws, the fit was performed using a weighted least squares method. For the mixed and truncated profiles, the fit was performed using the Levemberg-Marquardt algorithm implemented in the task nfit1d (STSDAS FITTING package). This algorithm is implemented within an interactive procedure which requires some initial set of parameters i.e. 4 markers delimiting the outer or exponential dominated region, and the inner or bulge dominated region. The former is fitted with an exponential law. For mixed profiles, the external exponential fit is extrapolated to the inner region and subtracted. The resulting inner profile is then fitted either with an exponential or a de Vaucouleurs r 1/4 law, according to a χ 2 test. Fitting parameters are then assumed as initial guess for the Levemberg-Marquardt algorithm. For truncated profiles, the inner region is fitted either with an exponential or a de Vaucouleurs r 1/4 law, according to a χ 2 test, and the fitting parameters are then used as initial guess, along with the external exponential slope and the inner edge of the outer region as r t .
The fits are performed from a radius equal to twice the seeing disk, out to the outermost significant isophotes. Total magnitudes H T are then obtained by adding to the flux measured within the outermost significant isophote the flux extrapolated to infinity along the fitted profile. The 1−σ error attached to the total magnitude H T combines the statistical error on the flux at the outermost isophote with that on the fit parameters.
The effective radius r e (the radius containing half of the total light) and the effective surface brightness µ e (the mean surface brightness within r e ) of each galaxy are "empirically" computed (see Paper V). The relative errors are obtained combining the uncertainty on H T , as described above, with the scatter σ r along the integratedlight growth curve.
Finally we compute other useful parameters: the concentration index (C 31 ), defined in de Vaucouleurs (1977) as the model-independent ratio between the radii that enclose 75% and 25% of the total light H T , and, for galaxies fitted with a two component model, the bulge to total flux ratio (B/T ).
The derived surface brightness profiles are shown in Fig. 3 : each galaxy is labelled with a prefix denoting the telescope (N00 for ESO-NTT or G99 for TNG), followed by its catalogue name and by the type of decomposition (see Table 4 ).
Results
The results of the present work are summarized in Table 4 , as follows: Column 1: VCC or CCC (Jerjen & Dressler 1997) or CGCG (Zwicky et al. 1961-68 ) designation. Column 2: adopted filter (B or H). 
uncertainty.
Column 20: bulge to total flux ratio (B/T ).
Analysis
The analysis presented in this Sect. is based on 818 galaxies listed in Table 1 . Assuming an average B −H = 3 mag, the optical completeness levels given in Sect. 2 translate into 100% completeness at Log L H > 10 for the Coma supercluster, 100% at Log L H > 9.4 and 50% at Log L H > 8.6 for the Virgo cluster. The 50% unobserved Virgo galaxies with 16.0 > m p > 14.0 mag includes objects whose surface brightness, as judged on the DSS plates, was fainter than what we could expect to detect with a 4 m telescope in one-hour integration.
The frequency of profile decompositions
We consider the distribution of profile decompositions along the Hubble sequence only for galaxies in the Virgo cluster, for which the morphological classification is most reliable. This is shown in Fig. 5 . It is apparent that pure de Vaucouleurs profiles are present only in 40% of Es and in 30% of S0s. Their contribution drops to zero both for later types and for the early type dwarfs. The exponential profiles are nearly absent among early type giant systems up to Sab, while their frequency is high (44%) in dwarf E+S0s, and increases from 40% (Sc) to almost 100% for later types. Mixed (M) decompositions dominate among dwarf E and S0s (50%) and giant Es (50%), increasing up to 90% among Sb galaxies, then drop to zero for later types. Truncated profiles (T) are rare (their frequency is always <35%), and are absent from giant early-type galaxies up to Sc spirals. Figure 6 shows the relative fraction of profile decompositions plotted as a function of the H band luminosity (Log L H /L = 11.36 − 0.4H T + 2Log D (D in Mpc)) for the 818 objects in the Virgo+Coma sample (topleft panel), for the early type (dE-E-S0a) (bottom-left panel), late type (Sa-BCD) (bottom-right panel) and ScSd galaxies alone (top-right panel). All panels show similar trends, indicating that the dependence of the frequency of profile decompositions on luminosity is independent of the morphological type. The fraction of pure de Vaucouleurs profiles strongly increases with the H luminosity, being absent for L H < 10 9.5 L , a luminosity range where the pure exponential profiles dominate, since their frequency clearly anti-correlates with luminosity. At the faintest luminosities, however truncated profiles are abundant among late-type galaxies. The frequency of mixed profiles increases monotonically with luminosity among late-type galaxies, while it reaches a maximum at L H ∼ 10 10 L for the early-type ones, because for higher luminosities these galaxies have increasingly more frequently pure de Vaucuoleurs profiles. Figure 7 shows the remarkable dependence of C 31 on luminosity found by Scodeggio et al. (in preparation) and extended here to comprise dwarf galaxies. We confirm that high C 31 (cusps+extended haloes) are almost completely absent at L H < 10 9.5 L . Faint galaxies cluster around C 31 = 2.80, which is the expected value for pure exponential profiles. This result is completely independent from galaxy morphology. On the other end high C 31 (bulgedominated) objects are present only at high luminosity L H > 10 10.5 L . These are a mixture of giant E and Early-type spirals. There exist however a significant class of high-luminosity (giant), low C 31 (bulge-less) galaxies which appears to be confined to Sc galaxies.
The light concentration parameter C 31
Color gradients
Only 22 dE/dS0 in Virgo analyzed in this paper have either B − V or B − H color profile (see Fig. 4 ). Nine among these 22 (41%) have no radial color gradients. Another 9 have a red central excess consistent with an age or metallicity gradient toward the center. The remaining 4 (VCC 781, 951, 1499, 1684, representing a non-negligeable 18% of our sample) have instead a blue central excess consistent with a nuclear post star-burst phase (see below the discussion on VCC 1499). In spite of the paucity of the available data, we find that the color of the central excess correlates with the global color (< B − V > Bexcess = 0.61, < B − V > Rexcess = 0.82) and that the 4 B excess objects have on average slightly lower < L H > = 8.9 than those with R excess (< L H > = 9.1). This evidence is consistent with the analysis by Kormendy & Djorgovski (1989) (see their Fig. 4) .
We also find that the color distribution of dEs overlaps with that of dIs (see Fig. 8 ), though the mean colors of the two groups differ significantly.
Excluding galaxies with m p > 16.0, because we don't have measurements of dEs fainter than this limit, we explored the possible continuity in the structural parameters of dEs and dIs, as proposed by Sung et al. (1998) . dEs (9 objects) and nucleated dE-Ns (27 objects) are indistinguishable from each other both in colors (< B − H > ∼ 3.1) and in C 31 (< C 31 > ∼ 3.4). The only subclass of dEs with significantly bluer colors and lower C 31 are dE-pecs (6 objects) which have < B − H > ∼ 2.7 and < C 31 > ∼ 2.7, consistent with < B − H > ∼ 2.5 and < C 31 > ∼ 2.5 of dIs (16 objects).
An illustrative and meaningful example of the wide range spanned in color and color gradient by dEs is offered by the two galaxies VCC1491 and 1499 which happen to lie 1.5 arcmin apart in the same frame (see Fig. 1 ). The two have V mag differing by 0.01 mag, thus they are indistinguishable galaxies in all respects. However VCC1491 is almost as red (B − V = 0.82, B − H = 3.42) as a giant elliptical, while on the opposite VCC1499 (dE-pec) is almost as blue (B − V = 0.49, B − H = 2.67) as a typical dI. Moreover VCC1499 shows a strong blue central excess, while VCC1491 presents a shallower red gradient toward its centre (see Fig. 9 and profiles in Fig. 4) . Using the Carelec spectrograph (Lemaitre et al. 1990 ) attached to the OHP 1.93 m telescope we obtained in February 2000 long slit spectra for the two objects, shown in Fig. 10 . The spectral signatures of the two galaxies are significantly different: 1491 resembles a typical dE galaxy, while 1499 has a much bluer continuum and strong Balmer absorption lines (EW H δ ∼ 8Å) typical of E+A galaxies which have experienced an intense burst of star formation ended about 1-2 Gyrs ago (Poggianti & Barbaro 1996) .
Summary and conclusions
We obtained near-infrared H-band profile decompositions for 75 galaxies taken primarily among dwarf galaxies in the Virgo cluster. Adding these new observations to the ones similarly taken in the Virgo, Coma and A1367 clusters and in the "Great Wall" (Paper V), we gathered H-band data for 818 galaxies. These include all galaxies brighter than m p = 15.7 in the Coma region, corresponding to M p < −19.2 (µ = 34.9) and 94% of galaxies brighter than m p = 14.0 in the Virgo cluster, corresponding to M p < −17.2 (µ = 31.2), thus the observations of giant galaxies are complete. Considering only the Virgo cluster, we also covered 30% of galaxies in the interval 14.0 < m p < 16.0 corresponding to −17.2 < M p < −15.2, thus to the transition region between giant and dwarf galaxies (see Sandage et al. 1985) . The completenes in the same magnitude range increases from 30 to 47% if one considers the ISO sample only. The studied sample is representative of all Hubble types, including dE and Im, and spans 4 orders of magnitude in luminosity. We model the surface brightness profiles of the studied galaxies with either a de Vaucouleurs r 1/4 law (D), an exponential law (E), a combination of the two (M), or with a profile that is truncated at the periphery (T). Using the fitted quantities we find that: 1) Less than 50% of the giant elliptical galaxies have pure D profiles; The majority of giant galaxies (E to Sb) is best represented by a M profile. Scd-BCD galaxies have pure exponential profiles; 6 . The fraction of pure de Vaucouleurs, mixed, exponential and truncated profiles as a function of the NIR luminosity among all galaxies (top-left), among the Sbc-Sd (top-right), among early types (dE-E-S0a) (bottom-left) and among spirals (Sa-BCD) (bottom-right). The completeness levels of 100% and 50% for the Virgo cluster, computed assuming an average B − H = 3 mag, are at 9.4 and 8.6 Log LH respectively.
2) Most dwarf galaxies (independently from their detailed morphological type) follow exponential profiles or 3) The type of decomposition is a strong function of the total H band luminosity (10 8 < L H < 10 11.5 L ), irrespective of the galaxy Hubble classification: the fraction of pure exponential profiles decreases with increasing luminosity, while that of M ones increases with luminosity. Truncated profiles are characteristic of the lowest luminosity galaxies. Pure D profiles are absent at low luminosities L H < 10 10 L and become dominant above 10 11 L ; 4) The light concentration index C 31 (presence of central cusps and extended outer haloes) is a strong non-linear function of the total luminosity, irrespective of the Hubble classification: dwarf systems have low C 31 , typical of exponential disks; high C 31 , characteristic of conspicuous bulges, are found only at the highest luminosities.
There exist however a class of bulge-less, high luminosity galaxies. These are giant Sc's; 5) dE galaxies have mildly redder colors and higher C 31 than dIs. The only subclass of early-type dwarfs having structural parameters indistinguishable from those of late-type dwarfs seems to be that of dE-pec, which therefore represents the possible missing link between dEs and dIs. This is supported by the evidence of poststarburst activity found in the dE-pec VCC1499.
The results summarized in points 1) through 4) should not suffer from selection biases since at low-luminosities, where our sample is severely incomplete, we observed primarily the highest surface brightness galaxies. Thus a bias, if any is present, should select in favour of high C 31 galaxies with D or M profiles, because at comparable luminosities these objects have higher central surface brightness than those with low C 31 and E or T profiles. Summarizing, points 1-4 indicate that the frequency of occurrence of relevant cusps and extendend luminous haloes, absent among low-mass galaxies, increases significantly with increasing mass. This is consistent with the monolithic collapse scenario (Sandage 1986) provided that the collapse efficiency scales with mass . If, otherwise, merging is invoked as the mechanism for building galaxies of increasing mass, a problem arises: while extended haloes are naturally produced as remnants of mergers between stellar disks, central high-brightness cusps require that the mergers occur in the presence of a gaseous phase (Hernquist et al. 1993) . If this were the case, however, cusps (bulges) would be composed of younger stellar populations than it is generally observed.
